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(54) Vehicle body transfer machine and method thereof 



(57) A vehicle body transfer machine transfers a ve- 
hicle body (F,W3) along a transfer path (1 ,2,3,4) by us- 
ing a transfer truck (5) with which the vehicle body is 
supported, wherein the transfer truck is returned to an 
initial starting position (Ss) of the transfer path for a re- 
peated use when transfer of the vehicle body is termi- 
nated. The vehicle body transfer machine comprises a 
jig change-over stage (Sj) located before the initial start- 
ing position of the transfer path, a plurality of locator jigs 
(9A...9E,10A...10E) including an upwardly directed lo- 
cating pin, a plurality of lock units, an unlock-operating 



unit (100), and a jig change-over unit (64) including a 
socket portion engageable with the locating pin of the 
corresponding one of the plurality of locator jigs. The 
socket portion is moveable toward the locating pin to be 
brought into engagement therewith under a first unlock 
condition established when the unlock-operating unit 
(100) unlock-operates the plurality of lock units, which 
is correlated with the horizontal two directions, of the 
corresponding one of the plurality of locator jigs to per- 
form a relative positioning in the two horizontal direc- 
tions between the jig change-over unit (64) and the cor- 
responding one of the plurality of locator jigs. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to a vehicle body 
transfer machine and a method thereof for use in a ve- 
hicle body assembly line of an automobile and more par- 
ticularly, to a vehicle body transfer machine of a general- 
purpose type and a method thereof specifically suited 
for transferring vehicle bodies of plural vehicle's models 
in a so-called mixed flow manufacturing system. 
[0002] Japanese Patent Publication No. 2745841 dis- 
closes a vehicle body transfer machine of a general-pur- 
pose type. 

[0003] Such a vehicle body transfer machine is gen- 
erally constructed of a vehicle body assembly line which 
includes a plurality of work stages located in a spaced 
relationship with a given interval, with a final stage and 
an initial stage being connected to one another with a 
return line to form a circulated line to enable a transfer 
truck, which supports the vehicle body, to be circulated 
in use. In such a structure, the transfer truck is construct- 
ed of a plurality of multi-axis units each with an operating 
freedom in orthogonal three axes, with each multi-axis 
unit carrying at its distal end a locating pin whose three- 
dimensional position can be substantially changed over 
to an arbitrary selected position. The circulated line is 
constructed of a change-over stage mounted with a 
change-over robot. With such a structure, when trans- 
ferring the vehicle bodies of another vehicle's model us- 
ing the transfer truck, the change-over unit operates to 
release the coupling force (restricting force) of brake 
units adapted to restrict the operating freedoms of re- 
spective multi-axis units and subsequently to allow the 
change-over robot in the change-over stage to shift the 
locating pin of each multi-axis unit to an arbitrary posi- 
tion to be positioned while retaining the locating pin. 
Then, the operating freedom of each multi-axis unit is 
restricted again, completing the change-over operation 
of the work position of each locating pin. 

SUMMARY OF THE INVENTION 

[0004] More specifically, in such a structure of the ve- 
hicle transfer machine, each multi-axis unit includes air 
cylinders contained therein for restoring original posi- 
tions of respective operating freedoms in the orthogonal 
three axes. With such an arrangement, when releasing 
the coupling force (the restricting force) of each brake 
unit by supplying compressed air thereto from outside 
during the change-over operation of the locating pin, si- 
multaneously, the three air cylinders are operated to 
cause the locating pin to move to original positions cor- 
related with respective directions to be restored at the 
original point at once. Thus, it is required for the vehicle 
body transfer machine to undesirably employ the air cyl- 
inders specific for respective operating freedoms to re- 
store the original point. This results in an increase in the 



number of component parts, with a resultant complicat- 
ed structure and large size in structure. 
[0005] Further, when changing over the position of the 
locating pin, since an annular recessed portion formed 

s near the locating pin is gripped with the robot's hand and 
is moved in the respective positions at a stretch using 
the operating freedom in the orthogonal three axes in 
the X- t Y- and 2-directions, there is a difference in dis- 
tance between the annular recessed portion, which the 

io force of the robot is applied, and a relevant slide portion 
for each operating freedom. This causes a difference in 
momentum due to resistance of the slide portion such 
that the robot's hand encounters a difficulty in a smooth 
movement in either direction of the operating freedom 

15 with a resultant extremely degraded positioning preci- 
sion in such a direction of the operating freedom. 
[0006] Also, the hand of the change-over robot has 
no function to correct a relative positioning error caused 
during gripping operation of the hand and no function to 

20 detect that the annular recessed portion has been 
gripped. Consequently, even with the presence of dis- 
placement in position for some reasons such that the 
hand is unable to grip the annular recessed portion by 
any possibility, the change-over robot tends to carry out 

25 the regular operation, with a degraded reliability in op- 
eration of the vehicle body transfer machine. 
[0007] The present invention has been made with the 
above view and has an object to provide a vehicle body 
transfer machine and a method thereof which is able to 

30 change over a three-dimensional position of a locating 
pin in a smooth and reliable manner without the need 
for actuators such as air cylinders correlated in three 
axes of an operating freedom of the locating pin. 
[0008] According to one aspect of the present inven- 
ts tion, there is provided a vehicle body transfer machine 
transferring a vehicle body along a transfer path by us- 
ing a transfer truck with which the vehicle body is sup- 
ported, the transfer truck being returned to an initial 
starting position of the transfer path for a repeated use 

^0 when transfer of the vehicle body is terminated. The ve- 
hicle body transfer machine is provided with: a jig 
change-over stage located before the initial starting po- 
sition of the transfer path; a plurality of locator jigs re- 
spectively mounted on the transfer truck in spaced re- 

45 lationship to each other, each of the plurality of locator 
jigs including an upwardly directed locating pin to posi- 
tion the vehicle body and having operating freedoms in 
orthogonal three axes involving horizontal two direc- 
tions of X- and Y-directions and a vertical direction of a 

so Z-direction to respectively alter a three-dimensional po- 
sition of the locating pin, and a plurality of lock units be- 
ing attached to each of the plurality of locator jigs to re- 
strict the operating freedoms thereof so as to lock the 
locating pin at the three-dimensional position; an un- 

55 lock-operating unit connected to the jig change-over 
stage to unlock-operate the plurality of lock units when 
the transfer truck is positioned in the jig change-over 
stage; and a jig change-over unit mounted on the jig 
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change-over stage, the jig change-over unit being as- 
sociated with corresponding one of the plurality of loca- 
tor jigs to allow the operating freedoms thereof to be uti- 
lized for changing over the three-dimensional position 
of the locating pin of the corresponding one of the plu- 5 
rality of locator jigs to an arbitral three-dimensional po- 
sition, while the unlock-operating unit being actuated to 
unlock-operate the plurality of lock units of the corre- 
sponding one of the plurality of locator jigs. The jig 
change-over unit includes a socket portion engageable 10 
with the locating pin of the corresponding one of the plu- 
rality of locator jigs, the socket portion being moveable 
toward the locating pin to be brought into engagement 
therewith under a first unlock condition established 
when the unlock-operating unit unlock-operates the plu- *5 
rality of lock units, which is correlated with the horizontal 
two directions, of the corresponding one of the plurality 
of locator jigs to perform a relative positioning in the two 
horizontal directions between the jig change-over unit 
and the corresponding one of the plurality of locator jigs. 20 
[0009] In other words, there is provided a vehicle body 
transfer machine transferring a vehicle body along a 
transfer path by using a transfer truck with which the ve- 
hicle body is supported, the transfer truck being returned 
to an initial starting position of the transfer path for a 25 
repeated use when transfer of the vehicle body is termi- 
nated. The vehicle body transfer machine is provided 
with: a jig change-over stage located before the initial 
starting position of the transfer path; a plurality of locator 
jigs respectively mounted on the transfer truck in spaced 30 
relationship to each other, each of the plurality of locator 
jigs including an upwardly directed locating pin to posi- 
tion the vehicle body and having operating freedoms in 
orthogonal three axes involving horizontal two direc- 
tions of X- and Y-directions and a vertical direction of a 35 
2-direction to respectively alter a three-dimensional po- 
sition of the locating pin, and a plurality of lock units be- 
ing attached to each of the plurality of locator jigs to re- 
strict the operating freedoms thereof so as to lock the 
locating pin at the three-dimensional position; unlock- *o 
operating means for unlock-operating the plurality of 
lock units when the transfer truck is positioned in the jig 
change-over stage; and jig change-over means for 
changing over the three-dimensional position of the lo- 
cating pin of corresponding one of the plurality of locator 45 
jigs to an arbitral three-dimensional position, while the 
unlock-operating means being actuated to unlock-oper- 
ate the plurality of lock units of the corresponding one 
of the plurality of locator jigs. The jig change-over means 
includes socket means for engaging with the locating so 
pin of the corresponding one of the plurality of locator 
jigs, the socket means being moveable toward the lo- 
cating pin to be brought into engagement therewith un- 
der a unlock condition established when the unlock-op- 
erating means unlock-operates the plurality of lock 55 
units, which is correlated with the horizontal two direc- 
tions, of the corresponding one of the plurality of locator 
jigs to perform a relative positioning in the two horizontal 



directions between the jig change-over means and the 
corresponding one of the plurality of locator jigs. 
[0010] Besides, there is provided a method transfer- 
ring a vehicle body along a transfer path by using a 
transfer truck with which the vehicle body is supported, 
the transfer truck being returned to an initial starting po- 
sition of the transfer path for a repeated use when trans- 
fer of the vehicle body is terminated. The method pro- 
vides a jig change-over stage located before the initial 
starting position of the transfer path; provides a plurality 
of locator jigs respectively mounted on the transfer truck 
in spaced relationship to each other, each of the plurality 
of locator jigs including an upwardly directed locating 
pin to position the vehicle body and having operating 
freedoms in orthogonal three axes involving horizontal 
two directions of X-and Y-directions and a vertical direc- 
tion of a Z-direction to respectively alter a three-dimen- 
sional position of the locating pin, and a plurality of lock 
units being attached to each of the plurality of locator 
jigs to restrict the operating freedoms thereof so as to 
lock the locating pin at the three-dimensional position; 
provides a jig change-over unit mounted on the jig 
change-over stage, the jig change-over unit being as- 
sociated with corresponding one of the plurality of loca- 
tor jigs to allow the operating freedoms thereof to be uti- 
lized for changing over the three-dimensional position 
of the locating pin of the corresponding one of the plu- 
rality of locator jigs; positions the transfer truck in the jig 
change-over stage; unlock-operates the plurality of lock 
units of each of the plurality of locator jigs when the 
transfer truck is positioned in the jig change-over stage; 
and changes over the three-dimensional position of the 
locating pin of each of the plurality of locator jigs to an 
arbitral three-dimensional position by using the jig 
change-over unit, while unlock-operating the plurality of 
lock units of each of the plurality of locator jigs. The jig 
change-over unit is moved toward the locating pin of the 
corresponding one of the plurality of locator jigs to be 
brought into engagement therewith under a unlock con- 
dition, which is established by unlock-operating the plu- 
rality of lock units, which is correlated with the horizontal 
two directions, of the corresponding one of the plurality 
of locator jigs to perform a relative positioning in the two 
horizontal directions between the of jig change-over unit 
and the corresponding one of the plurality of locator jigs. 
[0011] Other and further features, advantages, and 
benefits of the present invention will become more ap- 
parent from the following description taken in conjunc- 
tion with the following drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

FIG. 1 is a schematic plan view illustrating a vehicle 
body assembly line to which a vehicle body transfer 
machine of an embodiment according to the present 
embodiment is applied; 
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FIG. 2 is a plan view of a transfer truck to be used 
by the vehicle body transfer machine shown in FIG. 

1; 

FIG. 3 is a side view of the transfer truck shown in 
FIG. 2; 5 
FIG. 4 is an enlarged side view of the transfer truck 
shown in FIG. 3; 

FIG. 5 is a right side view, which is along an X-di- 
rection, of the transfer truck shown in FIG. 4; 
FIG. 6 is an enlarged view of a locating unit includ- 10 
ing a locating pin shown in FIGS. 4 and 5; 
FIG. 7 is a vertical cross sectional view of the locat- 
ing unit shown in FIG. 6; 

FIG. 8 is a plan view of the locating unit shown in 
FIG. 7; 15 
FIG. 9 is an enlarged view of a clamp arm of the 
locating unit shown in FIG. 7; 
FIG. 10 is an enlarged view mainly illustrating a jig 
change-over stage of the vehicle body transfer ma- 
chine shown in FIG. 1 ; 20 
FIG. 11 is an enlarged view mainly illustrating a jig 
change-over unit of the vehicle body transfer ma- 
chine shown in FIG. 10; and 
FIG. 12 is a side view of the jig change-over unit 
shown in FIG. 11. 25 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] To describe the present invention more in de- 30 
tail, a vehicle body transfer machine of an embodiment 
of the present invention to carry out a method of the 
present invention will be explained below with reference 
to the accompanied drawings. 

[0014] Referring to FIG. 1 , there is shown a vehicle 35 
body assembly line, for vehicles such as automobiles, 
controlled by a controller C and arranged in a so-called 
mixed flow production system to which the vehicle body 
transfer machine of the present embodiment is applied. 
In FIG. 1 , the vehicle body assembly line is constructed *o 
of a final welding line 1 , which is for a so-called floor 
main of a vehicle body, including a plurality of welding 
stages S1 , S2, S3 ••• Sn mainly composed of respective 
welding robots, a next preliminary welding line 2, which 
is for a so-called body main of a vehicle body, including 45 
a plurality of welding stages S1 1 , S1 2, S1 3 — Sn mainly 
composed of respective welding robots, and left and 
right storage lines 3, 4 located at distal ends of the final 
welding line 1 and the preliminary welding line 2 to form 
a closed loop structure. A plurality of transfer trucks 5 50 
are to be sequentially disposed in the final welding line 
1, the preliminary welding line 2, and the left and right 
storage lines 3, 4 to move in a sequential transfer motion 
by means of transfer units, which are not shown, while 
carrying the body panel through the final welding line 1 , 55 
the storage line 3 and the preliminary welding line 2 for 
thereby increasing a completion quality of a vehicle 
body. 



[0015] Here, the final welding line 1 serves to carry 
out the final spot welding step at a large number of weld- 
ing points on the body panel such as the floor main typ- 
ically composed of an engine compartment, a front floor 
panel and a rear floor panel which have been prelimi- 
narily welded in its preliminary welding step, which is not 
shown, as to the floor main. Likewise, the next prelimi- 
nary welding line 2 refers to a step for preliminary as- 
sembling a body panel such as the body main com- 
posed of left and right body sides, a roof panel and the 
pre-assembled floor main subsequent to the final weld- 
ing step and for performing spot welding steps of these 
components to preliminary fix them to one another, that 
is, for preliminarily welding the body panel such as the 
body main. 

[0016] More specifically, after the transfer truck 5 is 
positioned at a panel supply stage Ss which serves as 
a starting distal section of the final welding line 1 , an 
overhead conveyor 6 transfers the preliminarily welded 
floor main, which is then to be supplied to the transfer 
truck 5, by means of a drop lifter which is not shown, 
and the floor main is positioned on the transfer truck 5. 
Then, the transfer truck 5 is moved along respective 
stages S1, S2, S3 ••• Sn of the final welding line 1 to 
perform spot welding steps (final welding step) in a se- 
quential manner. Upon termination of such spot welding 
steps, the transfer truck 5, which carries the floor main, 
is transferred from the final welding line 1 to the storage 
line 3. 

[0017] In the storage line 3, the transfer truck 5 with 
the floor main is stored in a transversely storage manner 
and are soon transferred to the preliminary welding line 
2 in a direction opposite to that in which the transfer truck 
5 travels through the final welding line 1. Then, during 
a course of traveling of the transfer truck 5 through the 
respective stages S11, S12 t S13 •■• Sm of the prelimi- 
nary welding line 2, the spot welding steps (preliminary 
welding step) are carried out for the body panel including 
the floor main and the left and right body sides or the 
like placed on the transfer truck 5, sequentially. When 
the transfer truck 5, which is loaded with the body main 
preliminarily welded by the completed preliminary weld- 
ing step, is positioned at a panel carrying-out stage Se 
at a terminal section of the preliminary welding line 2, a 
drop lifter, which is not sown, is allowed to lift up only 
the preliminarily welded body panel, that is, the body 
main which is then to be transferred to its next final weld- 
ing step, which is not shown, by an overhead conveyor 
7. 

[001 8] On the other hand, upon carrying out the vehi- 
cle body, an unloaded transfer truck 5 is transferred to 
the storage line 4 and kept in the transverse storage sate 
in a manner as previously described with reference to 
the storage line 3 such that the transfer truck 5 is soon 
returned to the initial starting section of the final welding 
line 1 for reuse. 

[001 9] Here, the transfer truck 5 has a plurality of up- 
right locator jigs with locating pins for supporting the 
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body panel in a positioned relationship. The respective 
locator jigs are arranged to fully conform to the mixed 
flow manufacturing mode, that is, a three-dimensional 
position of each locating pins is enabled to be arbitrarily 
changed over or altered in order to have the respective 
locator jigs coped with the proper positioning and sup- 
porting of the body panels of a plurality of vehicle's mod- 
els. Further, until the transfer truck 5 is transferred from 
the storage line 4 to the final welding line 1 to allow the 
body panel to be supplied at the panel supply stage Ss, 
respective positions of the locating pins must be prelim- 
inarily changed over to respective desired positions to 
achieve proper positioning and supporting of the body 
panel of another vehicle's model. To this end, a jig 
change-over stage Sj is preset at a preceding stage of 
the panel supply stage Ss. Incidentally, the jig change- 
over stage Sj is described below in detail. 
[0020] FIG. 2 is a plan view illustrating a detailed 
structure of the aforementioned transfer truck 5, and 
FIG. 3 is a front view illustrating the same. As viewed in 
FIGS. 2 and 3, the transfer truck 5 includes a major part 
constructed of a base 8, and also first and second rows, 
which are laterally spaced from one another, of locator 
jigs 9A to 9E and 10A to 10E which are longitudinally 
located to stand upright on the base 8 in a spaced rela- 
tionship. Each of the locator jigs 9A to 9E and 10A to 
10E is constructed of a major locator machine in the 
form of a manipulator or a robot with an operating free- 
dom in orthogonal (perpendicular) three axes wherein 
a X-axis unit 16, a Y-axis unit 24 and a Z-axis unit 30 of 
slide unit types are disposed without respective actua- 
tors and are so arranged as to allow the Z-axis unit to 
lie at the uppermost side. The major locator machine 
includes a locating unit 11 mounted at an upper distal 
end of the Z-axis unit 30 and composed of a locating pin 
12 standing upright in a manner described below in de- 
tail. Further, each of the locator jigs 9A to 9E and 10A 
to 10E includes brake units serving as lock units, re- 
spectively, associated with orthogonal three axes of the 
operating freedom in a manner as will be described be- 
low in detail and has a function to allow the three orthog- 
onal axes on the operating freedom to be restricted to 
cause the three-dimensional position of the aforemen- 
tioned locating pin 12 to be firmly retained by itself. In 
addition, each locator jig also has a function to inde- 
pendently release the restricting force applied to each 
brake unit such that when the locating pin 12 responds 
to an external force exerted by the other unit, the three- 
dimensional position of the locating pin 12 is arbitrarily 
altered with the operating freedom in the orthogonal 
three-axes. Incidentally, in FIG.3, a numeral F desig- 
nates the floor main positioned by each locating pin 12. 
[0021] Also, both distal ends of the base 8 are formed 
with positioning holes 1 3, 1 3 which are diagonally locat- 
ed at two points to provide positioning reference areas 
for carrying out the positioning of the transfer truck 5 at 
each stage with the jig change-over stage Sj. 
[0022] Among the plurality of locator jigs 9A to 9E and 



10A to 10E, a typical example of a detailed structure of 
the locator jig 9B is exemplarily described with reference 
to FIGS. 4 and 5, wherein FIG. 4 is an enlarged view of 
a major part of the structure shown in FIG. 3, and FIG. 

5 5 is a right side view of the structure shown in FIG. 4. 
[0023] As viewed in FIGS. 2 to 5, a pair of laterally 
spaced, X-axis guide rails 1 4, 1 4 are located on the base 
8 for its entire length in a correlated relationship with the 
respective rows of the plurality of locator jigs 9 A to 9E, 

10 and X-axis guide rails 1 1 5, 1 1 5 are similarly located with 
the respective rows of the plurality of locator jigs 1 0A to 
1 0E. 1 0A to 1 0E. In each locator jig, an X-axis slider 1 7, 
which forms a major body of the X-axis unit 1 6, is located 
on the X-axis guide rails 14, 14 or the X-axis guide rails 

is 115, 115 through a linear guide pair 15, 15 for sliding 
movement in a horizontal and an X-direction. A pair of 
laterally spaced brake shafts 18, 19 are located on the 
base 8 for its entire length in parallel relationship and 
are correlated with the respective rows of pluralities of 

20 locator jigs 9 A to 9 E and 1 0A to 1 0E, with a brake unit 
20 being fixedly secured to an end of the X-axis slider 
17, which serves as a lock unit, and slidably coupled to 
corresponding one of the brake shafts 18 and 19. The 
brake unit 20 mechanically locks the X-axis slider 17 at 

25 a given fixed position with a braking force to clamp and 
restrict its corresponding brake shaft 18 or brake shaft 
19 by the action of a resilient member such as a coil 
spring and is operative to receive compressed air to in- 
stantaneously release the aforementioned braking force 

30 to provide the freedom of sliding movement to the X-axis 
slider 17. 

[0024] As best seen in FIGS. 4 and 5 in which the lo- 
cator jig 9B is exemplarily described, a Y-axis base 21 
is fixedly supported on the X-axis slider 17, and a pair 

35 of Y-axis guide rails 22, 22 are fixedly supported on the 
Y-axis base 21 to lie perpendicular to the X-axis guide 
rail 14. A Y-axis slider 25, which forms a major body of 
the Y-axis unit 24, is mounted to the Y-axis guide rails 
22 through a linear guide pair 23 for sliding movement 

40 in a horizontal and a Y-direction. A brake shaft 26 is fix- 
edly secured to the Y-axis base 21 for its entire length 
and extends in the Y-direction, with a brake unit 27 being 
coupled to the brake shaft 26 for sliding movement and 
fixedly secured to an end of the Y-axis slider 25 to serve 

45 as a lock unit thereof. The brake unit 27 is constructed 
in the entirely same structure as that of the X-axis unit 
1 6 and mechanically locks the Y-axis slider 25 at a given 
fixed position with a braking force to clamp and restrict 
the brake shaft 26 by the action of a resilient member 

so such as a coil spring while the brake unit 27 is operative 
to receive compressed air to instantaneously release 
the aforementioned braking force for thereby providing 
the freedom of sliding movement to the Y-axis slider 25. 
[0025] A Z-axis base 29 is fixedly supported on the 

55 aforementioned Y-axis slider 25 through a bracket 28. 
A Z-axis slider 31, which forms a major body of the Z- 
axis unit 30, is similarly mounted to the Z-axis base 29 
through Z-axis guide rails and a linear guide pair for slid- 
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ing movement in a vertical, i.e. a Z-direction. A brake 
shaft 33 is fixedly secured to the Z-axis base 29 for its 
entire length and extends in the Z-direction, with a brake 
unit 32 being connected to the brake shaft 33 for sliding 
movement and fixedly secured to the Z-axis slider 31 to 5 
serve as a lock unit thereof. The brake unit 32 is con- 
structed in the entirely same structure as those of the 
X-axis unit 16 and the Y-axis unit 24 and mechanically 
locks the Z-axis slider 31 at a given height position with 
a braking force to clamp and restrict the brake shaft 33 10 
while the brake unit 32 is operative to receive com- 
pressed air t to instantaneously release the aforemen- 
tioned braking force for thereby providing the freedom 
of sliding movement to the Z-axis slider 31 in the vertical 
direction. An upper end of the Z-axis slider 31 is mount- is 
ed with an upright locating unit 1 1 , which is mainly com- 
posed of the locating pin 12 with a clamping function in 
a manner as will be described below in detail, and a hor- 
izontally extending hook pin 34 (see FIGS. 11 and 12) 
in a close proximity relationship. Also, the hook pin 34 20 
is supported at its both ends with a pair of brackets 35 
as seen in FIG. 12. 

[0026] As clearly understood from the foregoing de- 
scription, when a drive force is applied from outside, the 
locator jig 9B has a function to arbitrarily enable the 25 
three-dimensional position of the location pin 12 to be 
altered in response to an associated movement of the 
X-axis unit 1 6, the Y-axis unit 24 and the Z-axis unit 30. 
Incidentally, the locator jig 9B, which includes such a lo- 
cating unit 1 1 , basically has the same structure as those 30 
of the other locator jigs 9A, 9C to 9E and 1 0A to 1 0E. 
[0027] FIGS. 6 to 9 show a detailed structure of the 
locating unit 11 to be mounted to the distal end of each 
of the aforementioned locators 9A to 9E and 1 0A to 1 0E. 
The locating unit 1 1 is constructed of a hollow, cylindrical 35 
post section 37 with a mounting flange 36, and a clamp 
cylinder 38, composed of an air cylinder or a hydraulic 
cylinder type formed in a substantially rectangular col- 
umn shape, which is fixedly coupled to the post section 
37 through the mounting flange 36 thereof in a concen- 40 
trie relationship. The locating pin 12, which has a ta- 
pered shape having its base portion formed with a seat- 
ing flange 39, is fixedly supported with an upper distal 
end of the post section 37 through a spacer 40 by means 
of a plurality of fixture bolts 41 . 45 
[0028] The clamp cylinder 38 includes a piston rod 45 
and a clamp arm 43 associated with the same, which 
are held in a retracted state, i.e. a clamped condition, 
with the action of a compression spring (not shown) con- 
tained in the clamp cylinder 38 and which is operable so 
only in response to compressed air or pressurized hy- 
draulic pressure supplied from the outside to lift the pis- 
ton rod 45 to render the clamp cylinder 38 be brought 
into an undamped condition. 

[0029] The locating pin 1 2 is partly formed with a ver- 55 
tically extending slit-shaped recess 42 in communica- 
tion with an internal space of the post section 37 to allow 
the clamp arm 43 formed in a substantially key-shape 
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as seen in FIG. 9, which serves as a clamping unit, to 
be inserted for a locking and unlocking movement. In 
particular, an upper distal end of the key-shape of the 
clamp arm 43 is exposed to the outside of an opening 
portion 44 formed at the base portion of the locating pin 
12, with a lower distal end of the clamp arm 43 being 
coupled to the piston rod 45 of the clamp cylinder 38. 
The clamp arm 43 is formed at its intermediate portion 
with an angled grooved cam 46 with which a fixed pin 
47, laterally extending in a radial direction of the post 
section 37, engages. With such a structure, upon ex- 
tending or retracting movements of the clamp cylinder 
38, the clamp arm 43 is brought into an clamping oper- 
ation or an undamped operation between a clamping 
position C1 and an undamped position C2. Especially 
under the clamped condition shown In FIG. 7, a lower 
panel W3, which is a part of a given panel such as the 
floor main F, is clamped in a pinched state with the distal 
end of the clamp arm 43 and the seating flange 39. 
[0030] As viewed in FIG. 7, the panel W3 of the floor 
main F has a downwardly protruding embossed portion 
E formed with a location bore R f with the locating pin 1 2 
mating with the location bore R to allow a circumferential 
periphery of the location bore R to be seated on the seat- 
ing flange 39 of the locating pin 12 for thereby finally 
finishing the positioning step of the locating pin 12. 
[0031] Inside the post section 37 of the locating unit 
1 1 , a shaft 48 of a stepped diametrical shape is located 
for sliding movement in parallel to an axis of the locating 
pin 12 and is urged upward as seen in FIG. 7 by a com- 
pressed coil spring 49. A coupling plate 50 is connected 
to a small diameter end portion of the shaft 48 and has 
an end portion, which is offset from the shaft 48, fitted 
with a lower distal end of a detection pin 51, standing 
upright in parallel to the shaft 48, which protrudes from 
or retracts from a work-piece seating surface 39a of the 
seating flange 39 of the locating pin 12. With such a 
structure, an upper distal end of the detection pin 51 re- 
mains protruded from the seating flange 39 in the ab- 
sence of the panel W3 on the seating flange 39. How- 
ever, in the presence of the given panel W3 seated on 
the seating flange 39, the distal end of the detection pin 
51 is retracted within the seating flange 39 to cause the 
shaft 48 to move downward. 

[0032] Further, a proximity switch 52 is located on the 
post section 37 at a position opposed to a lower distal 
end of a large diameter section of the shaft 48 such that 
when the detection pin 51 protrudes from the seating 
flange 39 as viewed in FGIG. 7 to cause the lower distal 
end of the shaft 48 is separated from the proximity 
switch 52 which remains OFF state. Upon retracting 
movement of the detection pin 51 into the seating flange 
39 as described above, the proximity switch 52 is turned 
on to ON state by sensing the proximity approach of the 
shaft 48 due to its downward sliding movement. 
[0033] Thus, a work-piece seating detection mecha- 
nism 53 serving as a work-piece seating detection 
means is constructed of the shaft 48, the detection pin 
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51 and the proximity switch 52 to detect the presence 
of or the absence of the panel W3 with respect to the 
seating flange 39. With this arrangement, sliding dis- 
placements of the detection pin 51 and the shaft 48 fol- 
lowing the seating phase of the panel W3 on the seating s 
flange 39 cause the presence or the absence of the pan- 
el W3 to be detected with the proximity switch 52 for 
turning ON or OFF. Incidentally, in such a work-piece 
seating detecting mechanism, a photoelectric sensor 
may be applied to detect the presence of the panel W3, 10 
and compressed air may be used to urge the locating 
pin 12. Also, a work-piece seating detection mechanism 
of a non-contact type may be alternatively employed. 
[0034] FIG. 1 0 shows a detailed structure of the jig 
change-over stage Sj shown in FIG. 1 . The jig change- *5 
over stage Sj has a laterally space, upright standing 
posts 62, to which the transfer truck 5 is transferred with 
a transfer unit 61 of a plane shuttle type and is positioned 
in a horizontal condition with a reference to the position- 
ing bores 1 3, 13 (see FIG. 2). The jig change-over stage 20 
Sj also includes a machine frame 63 composed of a pair 
of laterally spaced, vertical frame components 63a, 63a 
standing upright from a base frame component 63b to 
remain outward of the posts 62, 62, and a top frame 
component 63c connected to upper distal ends of the 25 
vertical frame components 63a, 63a such that the ma- 
chine frame 63 stands straddling the transfer truck 5 
which remains in a positioned condition. The top frame 
component 63c carries the same number of jig change- 
over units 64 as those of the locator jigs 9A to 9E and 30 
10A to 10E mounted on the transfer truck 5 (provided 
that the structure shown in FIG. 10 corresponds to that 
shown in the right side view of FIG. 4, wile one piece of 
jig change-over unit 64 and associated locator jig 9B be- 
ing mainly illustrated in FIG. 10). That is, the independ- 35 
ent jig change-over units 64 are prepared for respective 
locator jigs 9A to 9E and 10A to 10E to enable the po- 
sitions of the locating pins 1 2 to be changed over at the 
respective locating jigs 9A to 9E and 10A to 10E. Inci- 
dentally, a single jig change-over unit or some jig *o 
change-over units less than the locator jigs 9A to 9E and 
1 0A to 1 0E may be prepared, provided that such a single 
jig change-over is sequentially applied to the locator jig 
or such some jig change-over units are correspondingly 
shared by the locator jigs. 

[0035] As viewed in FIGS. 11 and 12, the jig change- 
over unit 64 is constructed of a mother machine includ- 
ing the X-axis unit 65, the Y-axis unit 66 and Z-axis unit 
67, of respective ball-screw types driven by NC motors, 
which are assembled such that the Z-axis unit 67 re- 50 
mains in the lowest position to form a manipulator or a 
robot with the operating freedom in the three orthogonal 
axes. A distal end of the Z-axis unit 67 of the mother 
machine has a socket portion 68 and a swing arm 69 
which serves as a coupling member, with an autono- 55 
mous operation of the mother machine enabling the 
three dimensional positions of the socket portion 68 and 
the swing arm 69 to be altered to respective arbitrary 
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positions. 

[0036] In particular, the X-axis unit 65 includes a X- 
axis base 72, suspended from the top frame component 
63c, in which a screw shaft 71 of a ball-screw type is 
incorporated, a X-axis drive motor 70 supported on the 
X-axis base 72 to drive the screw shaft 71 , and a X-axis 
slider 73 guided by the X-axis base 72 and connected 
to the screw shaft 71 for sliding movement in the lateral 
X-direction. The Y-axis unit 66 includes a Y-axis base 
76, fixedly mounted to the X-axis slider 73 by means of 
a flange 78, in which a screw shaft 75 of a ball-screw 
type is incorporated, a Y-axis drive motor 74 supported 
on the Y-axis base 76 to drive the screw shaft 75, and 
a Y-axis slider 77 guided by the Y-axis base 76 and con- 
nected to the screw shaft 75for sliding movement in the 
lateral Y-direction. The Z-axis unit 67 includes a Z-axis 
base 81, fixedly mounted to the Y-axis slider 77 by 
means of a flange 82, in which a screw shaft 80 of a ball- 
screw type is incorporated, a Z-axis drive motor 79 sup- 
ported on the Z-axis base 81 to drive the screw shaft 80, 
and a Z-axis slider 83 guided by the Z-axis base 81 and 
connected to the screw shaft 80for sliding movement in 
the vertical Z-direction. An upper distal end of an exten- 
sion 84 is fixedly secured to a lower end of the Z-axis 
slider 83, and a lower distal end of the extension 84 is 
mounted with the socket portion 68 and the swing arm 
69 serving as the coupling member. With such a struc- 
ture, the jig change-over unit 64 enables the X-axis unit 
65, the Y-axis unit 66 and the Z-axis unit 67 to corporate 
with one another to allow the three dimensional posi- 
tions of the socket portion 68 and the swing arm 69 to 
be arbitrarily altered. 

[0037] The socket portion 68 is directly secured to a 
bottom end of the extension 84 by welding and has a 
simple cylindrical configuration to mate with the locating 
pin 12 of the locator jig 9B of the transfer truck 5 which 
remains in the positioned condition at the jig change- 
over stage Sj as previously noted above. The presence 
of a clearance between the socket portion 68 and the 
locating pin 12 provides an adverse affect on the posi- 
tioning precision of the locating pin 12 itself and, there- 
fore, the clearance between the socket portion 68 and 
the locating pin 12 in a mating stage is preset to a rela- 
tively and strictly designed value. 
[0038] As best seen in FIG. 1 1 , further, the swing arm 
69, which serves as the coupling member, is supported 
with the extension 84 through brackets 85 and a hinge 
pin 86 fixedly supported with the brackets 85 for swing- 
ing movement. A lower distal end of the swing arm 69 
is formed with an engagement recess 87 and an upper 
distal end of the swing arm 69 is connected to a piston 
rod 89 of an air cylinder 88 of a trunnion type which 
serves as a drive source. With such a structure, the 
swing arm 69 is enabled to move the swing arm 69 for 
swinging movement between a coupling position P1 and 
an uncoupling position P2 in response to compressing 
and retracting movements of the air cylinder 88. That is, 
the swinging movement of the swinging arm 69 from the 
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uncoupling position P2 to the coupling position P1 al- 
lows the socket portion 60 to initially mate with the lo- 
cating pin 12 at all times under a condition wherein the 
relative positioning is performed between the jig 
change-over unit 64 and the locator jig 9B. Accordingly, 
during swinging movement of the swing arm 69 toward 
the coupling position P1 , the engagement recess 87 of 
the swing arm 69 approaches the hook pin 34 of the lo- 
cator jig 9B to be brought into engagement with the hook 
pin 34 as viewed in FIG. 11. 

[0039] Now, the operation of the vehicle body transfer 
machine as the above constructed will be described be- 
low in detail. Incidentally, such an operation is carried 
out by the controller C. 

[0040] When the transfer truck 5, which has complet- 
ed the transfer of the vehicle body of a particular vehi- 
cle's model type shown in FIGS. 1 and 10, is rendered 
to remain in the storage line 4 at once and is subse- 
quently positioned at the jig change-over stage Sj shown 
in FIGS. 1 and 10 for the transfer of the vehicle body of 
another vehicle's model, the locator jigs 9A to 9E and 
10A to 10E of the transfer truck 5 are mutually brought 
into opposed relationships with the respective jig 
change-over units 64, carrying out the change-over of 
the respective jigs to alter the positions of the locating 
pins 1 2 at respective positions necessary for positioning 
and supporting the vehicle body of another vehicle's 
model. 

[0041] Concurrently, a pressurized supply unit 100 
(see FIG. 1) and an electric power supply unit 110 (see 
FIG. 1), which are preliminarily prepared at the jig 
change-over stage Sj, are actuated to allow joint mem- 
bers of a plurality of connection lines for supplying pres- 
surized air and joint members for supplying electric pow- 
er to be associated with joint members mounted to the 
transfer truck 5. This results in supply of electric power 
and supply of compressed air to be performed at desired 
areas. Thus, it will be seen that the pressurized air unit 
1 00 serves as an unlock-operating unit for releasing the 
braking forces of the brake units 20, 27, 32 mounted to 
the respective locator jigs 9Ato 9E and 1 0A to 10E. Also, 
these movements are similarly obtained in the respec- 
tive stages of the floor main final welding line 1 and the 
body main preliminary welding line 2 except for the jig 
change-over stage Sj. 

[0042] When the transfer truck 5 is positioned at the 
jig change-over stage Sj in a manner as described 
above, an unlock-operating command signal is deliv- 
ered from the controller C and compressed air is sup- 
plied to the brake units 20, 27, associated with the op- 
erating freedoms in the horizontal two directions, i.e. X- 
direction and Y-direction, among the plurality of brake 
units 20, 27, 32, serving as the respective locking units, 
which are independent for respective operating 
freedoms of the locator jigs 9A to 9E and 1 0A to 1 0E as 
seen in FIGS. 4 and 5, while quickly releasing the brak- 
ing forces of the brake units 20, 27 (into an unlocked 
condition). When this occurs, the restricted conditions 
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of the respective locator jigs 9A to 9E and 10A to 10E, 
which has the operating freedoms in the orthogonal 
three axes in the X-, Y- and Z-directions, are released 
in the horizontal X- and Y-directions such that applica- 

5 tion of external forces to the respective locating pins 12 
enables the locating pins 12 to be moved in a free con- 
dition at least in the horizontal plane. 
[0043] At the same time, compressed air is also sup- 
plied to the clamp cylinder 38 of the locator unit 11 

10 shown in FIG. 7, rendering the clamp arm 43 to be re- 
tained in the undamped condition to lift up the clamp 
arm 43. 

[0044] Incidentally, the controller C stores information 
about the vehicle body of the particular vehicle's model 

is which has been previously positioned and supported 
with the transfer truck 5 which is supported and posi- 
tioned at the aforementioned jig change-over stage Sj, 
i.e. information about current three dimensional posi- 
tions of the respective locating pins 1 2 of the locator jigs 

20 9A to 9E and 1 0A to 1 0E. Concurrently, the controller C 
stores information of a vehicle body of a particular vehi- 
cle's model to be subsequently supported with the afore- 
mentioned transfer truck 5, i.e. information about the 
three dimensional positions of the respective locating 

25 pins 12 required for positioning and supporting the ve- 
hicle body to be subsequently processed. 
[0045] Upon receipt of a command signal from the 
controller C, as seen in FIGS. 1 1 and 1 2, the jig change- 
over units 64 are activated in the autonomous operation 

30 with the operating freedom in the orthogonal three axes 
to cause the socket portions 68 to be moved in axial 
alignment with the respective locating pins 12 and then 
lowered to allow the socket portions 68 to be mated with 
relevant locating pins 12. When this takes place, even 

35 when the locating pin 12 has an error in a relative posi- 
tion on a plane with respect to the relevant socket por- 
tion 68, the presence of a tapered shape of the locating 
pin 1 2 allows the locating pin 1 2 to engage with the sock- 
et portion 68 due to its autonomous function. Thus, the 

40 position of the locating pin 12 is corrected within the 
plane in the X- and Y-directions of the locating pin 1 2 so 
as to follow the socket portion 68 such that both are com- 
pletely aligned in positioning the horizontal plane. 
[0046] Simultaneously, effectively utilizing the work- 

45 piece seating detection mechanism 53 shown in FIG. 7 
enables confirmation of the presence of the socket por- 
tion 68 being seated in the proper place. If, in this in- 
stance, the socket portion 68 has seated on the seating 
flange 39 of the locating pin 12 in place of the panel W3 

so as shown in FIG. 7 and FIGS. 1 1 and 1 2, then, the work- 
piece seating detection mechanism 53 is actuated. In 
such a manner, if the locating pin 1 2 does not detect the 
seating of the socket portion 68 by any possibility, the 
work-piece seating detection mechanism 53 generates 

55 a given alarm to stop a subsequent processing step for 
a while. 

[0047] Consecutively, under a condition wherein the 
aforementioned work-piece seating detection mecha- 
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nism 53 is actuated, as seen in FIGS. 11 and 12, the 
swing arm 69 of the jig change-over unit 64, which is 
located independently of the aforementioned socket 68, 
is operated to cause the swing arm 69 to swing from the 
uncoupled position P2 toward the coupling position P1. 
Thus, the swing arm 69 is brought into engagement with 
the hook pin 34, adjacent the locating pin 12, from the 
lateral side such that the jig change-over units 64 are 
mechanically and individually coupled with the locator 
jigs 9A to 9E and 10A to 10E. When this occurs, since 
the presence of the previous engagement between the 
socket portion 68 and the locating pin 12 allows the jig 
change-over units 64 to be positioned in the horizontal 
plane with respect to the locator jigs 9A to 9E and 1 0A 
to 10E while the operating freedoms, in the vertical di- 
rection (Z-direction), of the locator jigs 9A to 9E and 1 0A 
to 10E remain in the restricted condition with the brake 
unit 32, the jig change-over units 64 and the locator jigs 
9A to 9E and 1 0A to 1 0E are mechanically coupled with 
one another in a smooth and reliable manner. 
[0048] Upon receipt of a next unlock-operating com- 
mand subsequent to the mechanical coupling between 
the jig change-over units 64 arid the locator jigs 9A to 
9E and 10A to 10E, compressed air is supplied to only 
the brake unit 32 correlated with the operating freedom 
in the Z-direction (vertical direction) among the plurality 
of brake units 20, 27, 32, which serve as the lock unit, 
located independently for respective operating 
freedoms of the locator jigs 9A to 9E and 10A to 10E. 
Thus, the brake force of the brake unit 32 is immediately 
released (in the unlocked condition). This causes the re- 
stricted conditions in the X-axis and Y-axis as well as 
the vertical direction of the respective locator jigs 9A to 
9E and 1 0A to 1 0E with the orthogonal three axes of 
operating freedoms in the X-, Y- and Z-directions to be 
released. When this takes place, applying an external 
force to the locating pin 1 2 and the swing arm 69 enables 
the locating pin 12 to be freely moved in any direction 
among the X-, Y- and Z-directions. 
[0049] Under the above state, the locator jigs 9A to 
9E and 10A to 10E are lowered to the lowest position, 
in the Z-direction at once with the autonomous operation 
of the jig change-over unit 64, at which the locating pin 
1 2 is moved in the horizontal plane in the X- and Y-di- 
rection with the autonomous operation of the jig change- 
over unit 64, thereby enabling the locating pin 12 to be 
located at a position required for properly positioning 
and supporting the vehicle body of the subsequent ve- 
hicle's model. In this instance, also, the controller C de- 
livers positioning information of the locating pin 1 2, nec- 
essary for initiating the positioning of the vehicle body 
of the subsequent vehicle's model, to the jig change- 
over unit 64. 

[0050] In such a manner, moving the locating pin 12 
at the lowest position using the orthogonal three axes 
in the operating freedoms of the locator jigs 9A to 9E 
and 1 0A to 1 0E precludes the slide portions of the loca- 
tor jigs 9A to 9E and 10A to 10E having the operating 



freedoms in the X- and Y-direction from being applied 
with an excessive force to perform change-over of the 
position of the locating pin 12 with an extremely small 
operating power in a more smooth manner. Further, 

5 when the position of the locating pin 1 2 in the horizontal 
plane in the X- and Y-direction is determined, the supply 
of compressed air to the brake units 20, 27 correlated 
in the X-and Y-direction among the brake units 20, 27, 
32, which are independent for each operating freedom 

io of the locator jigs 9A to 9E and 1 0A to 1 0E is interrupted 
to be brought into the braking, restricted condition again. 
As such, the locating pin 12 is positioned and restricted 
in a proper position in conjunction with the X- and Y- 
direction. 

is [0051] In a consecutive step, the autonomous opera- 
tion of the jig change-over unit 64 allows the locator jigs 
9A to 9E and 10A to 10E to be raised such that the lo- 
cating pin 1 2 is positioned to a height position (in the Z- 
direction) required for positioning and supporting the ve- 

20 hide body of the subsequent vehicle's model until the 
positioning operation is completed. When this occurs, 
the brake unit 32 related in the Z-direction is brought 
into the braked and restricted condition to cause the lo- 
cating pin 12 to be positioned in the restricted state. 

25 Thus, the locating pins 12 of the respective locator jigs 
9A to 9E and 1 0A to 1 0E are changed over in the three 
dimensional position required for positioning and sup- 
porting the vehicle body of the subsequent vehicle's 
model. 

30 [0052] In addition, returning the swing arm 69 from the 
coupling position PI to the uncoupled position P2 with 
the autonomous operation of the change-over unit 64 
while releasing the mechanical coupling between the lo- 
cator jigs 9A to 9E and 1 0A to 1 0E allows the socket 

35 portion 68 to be removed from the relevant locating pin 
12 and moved into the original starting position. 
[0053] With the aforementioned positioning steps, the 
change-over operations of the jigs are completed at the 
jig change-over stage Sj while uncoupling the joint mem- 

40 bers of the compressed air supply unit 1 00 and the elec- 
tric power supply unit 1 1 0 in the transfer truck 5. There- 
after, the transfer truck 5 is transferred to the panel sup- 
ply stage Ss, i.e. the starting end section of the floor 
main multiple striking line as seen in FIG. 1, whereas 

45 the jig change-over stage Sj is supplied with the subse- 
quent transfer truck 5 with the following sequential steps 
being repeatedly implemented in the same manner as 
discussed above. 

[0054] By the above described structure, an important 
so advantage of the vehicle body transfer machine of the 
present embodiment concerns a capability of changing 
the two-dimensional position of the locating pin within a 
horizontal plane first and subsequently changing the po- 
sition of the locating pin in the height direction without 
55 causing the locating pin to be moved in the three-dimen- 
sional direction at one operation. Thus, no air cylinder, 
that would otherwise required in the related art practice, 
is required for restoring the locating pin at the original 
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positions independent from one another with the oper- 
ating freedom in the three axes. This results in a simpli- 
fied structure. Also, since no excessive force is applied 
to the sliding portions associated with the operating free- 
dom in orthogonal three axes, it is possible for the locat- s 
ing pin to be shifted in an extremely smooth and reliable 
manner, with a resultant remarkable improvement over 
the positioning precision of the locating pin. 
[0055] Also, another advantage of the vehicle body 
transfer machine of the present embodiment concerns 10 
a capability of moving the socket portion in a direction 
to be brought into engagement with the locating pin after 
rendering the lock units, associated with two horizontal 
directions involving the X- and Y-directions, to be un- 
locked such that, even with the presence of an error in is 
the relative position between the socket portion and the 
locating pin, the error in the relative position is corrected 
through a self-centering function to obtain a reliable en- 
gagement of these components with a resultant in- 
crease in the operating reliability of the machine. 20 
[0056] Also, another advantage of the vehicle body 
transfer machine of the present embodiment concerns 
a capability of moving the locating pin in the horizontal 
plane in the X- and Y-directions after lowering the locator 
jig to its lowermost position whereby no excessive force 25 
is exerted to the sliding portions enabling the operating 
freedom to allow the locating pin to move in a remarka- 
bly smooth and stable manner for thereby significantly 
improving the positioning precision of the locating pin. 
[0057] Also, another advantage of the vehicle body 30 
transfer machine of the present embodiment concerns 
a capability of changing over the position of the locating 
pin in the vertical direction after the change-over of the 
position of the locating pin in the horizontal two direc- 
tions, i.e. the X- and Y-directions has been completed 35 
and thereafter the lock units associated with the hori- 
zontal two directions have been brought into locked 
state again whereby when changing over the position of 
the locating pin in the vertical direction, no displacement 
is encountered in the position of the locating pin in the 
X- and Y-directions with a resultant improvement in po- 
sitioning precision of the locating pin. 
[0058] Also, another advantage of the vehicle body 
transfer machine of the present embodiment concerns 
the presence of the work-piece seating detection unit, 45 
located at the work-piece seating surface of the locating 
pin, which allows a substantially regional area of the lo- 
cating pin to have the positioning function as well as the 
seating state detecting function. Consequently, the 
presence of preliminarily standardized size in the locat- 50 
ing pins and the locating bores allows the locating pin 
and the work-piece seating detection unit to be used 
commonly for the body panels of plural vehicle's models 
which are different from one another to provide an highly 
improved general-purpose property. ss 
[0059] Also, another advantage of the vehicle body 
transfer machine of the present embodiment concerns 
the work-piece seating detection unit which also func- 



tions as a detecting unit for detecting a completed en- 
gagement between the socket portion and the relevant 
locating pin, with the completed engagement between 
these components being confirmed for every engage- 
ment step to highly improve an operating reliability. 
[0060] Also, another advantage of the vehicle body 
transfer machine of the present embodiment concerns 
the work-piece seating detection unit which enables a 
mechanical detection of the presence of a seated con- 
dition of the work-piece using the detection pin adapted 
to protrude or retract depending on seating or unseating 
of the body panel or the socket portion for enabling a 
reliable detection of the seating condition of the work- 
piece to provide an improved reliability in the work-piece 
seating detection property. 

[0061] And also, another advantage of the vehicle 
body transfer machine of the present embodiment con- 
cerns the presence of the clamp unit internally located 
in the locating pin for clamping the vehicle body panel 
to allow the locating pin to intensively have the locating- 
pin function, the work-piece seating detecting function 
and the panel claming function in one piece with a re- 
sultant further miniaturized structure in the locating pin 
with a reduced space thereof. 
[0062] The entire content of a Patent Application No. 
TOKUGAN 2001-068039 with a filing date of March 12, 
2001 in Japan is hereby incorporated by reference. 
[0063] Although the invention has been described 
above by reference to a certain embodiment of the in- 
vention, the invention is not limited to the embodiment 
described above. Modifications and variations of the 
embodiment described above will occur to those skilled 
in the art, in light of the teachings. The scope of the in- 
vention is defined with reference to the following claims. 



Claims 

1 . A vehicle body transfer machine transferring a ve- 
hicle body (F, W3) along a transfer path (1 , 2, 3, 4) 
by using a transfer truck (5) with which the vehicle 
body is supported, the transfer truck being returned 
to an initial starting position (Ss) of the transfer path 
for a repeated use when transfer of the vehicle body 
is terminated, the vehicle body transfer machine 
comprising: 

a jig change-over stage (Sj) located before the 
initial starting position of the transfer path; 
a plurality of locator jigs (9A to 9E, 1 0A to 1 0E) 
respectively mounted on the transfer truck in 
spaced relationship to each other, each of the 
plurality of locator jigs including an upwardly di- 
rected locating pin (12) to position the vehicle 
body and having operating freedoms in orthog- 
onal three axes involving horizontal two direc- 
tions of X- and Y-directions and a vertical direc- 
tion of a Z-direction to respectively alter a three- 
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dimensional position of the locating pin, and a 
plurality of lock units (20, 27, 32) being attached 
to each of the plurality of locator jigs to restrict 
the operating freedoms thereof so as to lock the 
locating pin at the three-dimensional position; 
an unlock-operating unit (100) connected to the 
jig change-over stage to unlock-operate the 
plurality of lock units when the transfer truck is 
positioned in the jig change-over stage; and 
a jig change-over unit (64) mounted on the jig 
change-over stage, the jig change-over unit be- 
ing associated with corresponding one of the 
plurality of locator jigs to allow the operating 
freedoms thereof to be utilized for changing 
over the three-dimensional position of the lo- 
cating pin of the corresponding one of the plu- 
rality of locator jigs to an arbitral three-dimen- 
sional position, while the unlock-operating unit 
being actuated to unlock-operate the plurality 
of lock units of the corresponding one of the plu- 
rality of locator jigs, 

wherein the jig change-over unit includes a 
socket portion (68) engageable with the locating pin 
of the corresponding one of the plurality of locator 
jigs, the socket portion being moveable toward the 
locating pin to be brought into engagement there- 
with under a first unlock condition established when 
the unlock-operating unit unlock-operates the plu- 
rality of lock units, which is correlated with the hor- 
izontal two directions, of the corresponding one of 
the plurality of locator jigs to perform a relative po- 
sitioning in the two horizontal directions between 
the jig change-over unit and the corresponding one 
of the plurality of locator jigs. 

2. A vehicle body transfer machine according to claim 

1 , wherein the jig change-over unit (64) includes a 
coupling unit (69) mechanically coupling the corre- 
sponding one of the plurality of locator jigs (9A to 
9E, 1 0A to 1 0E) thereto to move the corresponding 
one of the plurality of locator jigs in the vertical di- 
rection upon completion of the relative positioning 
in the two horizontal directions between the jig 
change-over unit and the corresponding one of the 
plurality of locator jigs. 

3. A vehicle body transfer machine according to claim 

2, wherein the jig change-over unit (64) moves the 
locating pin (1 2) of the corresponding one of the plu- 
rality of locator jigs (9A to 9E, 10A to 10E) to the 
lowest limit position after a second unlock condition 
of the plurality of lock units (20, 27, 32) of the cor- 
responding one of the plurality of locator jigs is fur- 
ther established to change over a position of the lo- 
cating pin (12) in the two horizontal directions, the 
second unlock condition being established when 
the unlock-operating unit (100) further unlock-oper- 



ates one lock unit, which is correlated with the ver- 
tical direction, of the plurality of lock units. 

4. A vehicle body transfer machine according to claim 
s 3, wherein the jig change-over unit (64) changes 

over the position of the locating pin (12) of the cor- 
responding one of the plurality of locator jigs (9A to 
9E, 1 0A to 1 0E) in the vertical direction after the po- 
sition of the locating pin in the two horizontal direc- 
?0 tions is changed over and also the plurality of lock 
units (20, 27, 32) restrict the operating freedoms of 
the corresponding one of the plurality of locator jigs 
in the two horizontal directions to lock the locating 
pin at a horizontal position. 

15 

5. A vehicle body transfer machine according to any 
one of claims 1 to 4, wherein the locating pin (12) 
has a base portion (39) formed with a work-piece 
seating surface (39A), and a work-piece seating 

20 state detection unit (53) is further provided to detect 
a presence of the vehicle body (F, W3) seated on 
the work-piece seating surface. 

6. A vehicle body transfer machine according to claim 
25 5, wherein the work-piece seating state detection 

unit (53) also serves as a detection unit detecting 
completed engagement between the socket portion 
(68) of the jig change-over unit and the locating pin 
(12) of the corresponding one of the plurality of lo- 
se catorjigs. 

7. A vehicle body transfer machine according to claim 
6, wherein the work-piece seating state detection 
unit (53) includes a detection pin (51) which is al- 

35 lowed to protrude from and retract from the work- 
piece seating surface (39A) to detect the presence 
of the vehicle body (F, W3) seated on the work- 
piece seating surface or the socket portion (68) 
seated on the work-piece seating surface, in re- 

40 sponse to protruding and retracting movements of 
the detection pin caused by unseated operation or 
seated operation thereof. 

8. A vehicle body transfer machine according to any 
45 one of claims 1 to 7, wherein the locating pin (12) 

includes a clamp unit (43) clamping the vehicle 
body (F t W3) which is positioned with the locating 
pin. 

so 9. A vehicle body transfer machine transferring a ve- 
hicle body (F, W3) along a transfer path (1 , 2, 3, 4) 
by using a transfer truck (5) with which the vehicle 
body is supported, the transfer truck being returned 
to an initial starting position (Ss) of the transfer path 

55 for a repeated use when transfer of the vehicle body 
is terminated, the vehicle body transfer machine 
comprising: 
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a jig change-over stage (Sj) located before the 
initial starting position of the transfer path; 
a plurality of locator jigs (9A to 9E, 1 0A to 1 0E) 
respectively mounted on the transfer truck in 
spaced relationship to each other, each of the s 
plurality of locator jigs including an upwardly di- 
rected locating pin (12) to position the vehicle 
body and having operating freedoms in orthog- 
onal three axes involving horizontal two direc- 
tions of X- and Y-directions and a vertical direc- 10 
tion of a Z-direction to respectively alter a three- 
dimensional position of the locating pin, and a 
plurality of lock units (20, 27, 32) being attached 
to each of the plurality of locator jigs to restrict 
the operating freedoms thereof so as to lock the 15 
locating pin at the three-dimensional position; 
un lock-ope rating means (100) for unlock-oper- 
ating the plurality of lock units when the transfer 
truck is positioned in the jig change-over stage; 
and 20 
jig change-over means (64) for changing over 
the three-dimensional position of the locating 
pin of corresponding one of the plurality of lo- 
cator jigs to an arbitral three-dimensional posi- 
tion, while the un lock-operating means being 25 
actuated to uniock-operate the plurality of lock 
units of the corresponding one of the plurality 
of locator jigs, 

wherein the jig change-over means includes 30 
socket means (68) for engaging with the locating 
pin of the corresponding one of the plurality of loca- 
tor jigs, the socket means being moveable toward 
the locating pin to be brought into engagement 
therewith under a unlock condition established 35 
when the unlock-operating means unlock-operates 
the plurality of lock units, which is correlated with 
the horizontal two directions, of the corresponding 
one of the plurality of locator jigs to perform a rela- 
tive positioning in the two horizontal directions be- *o 
tween the jig change-over means and the corre- 
sponding one of the plurality of locator jigs. 

10. A method transferring a vehicle body (F, W3) along 
a transfer path (1 , 2, 3, 4) by using a transfer truck 45 
(5) with which the vehicle body is supported, the 
transfer truck being returned to an initial starting po- 
sition (Ss) of the transfer path for a repeated use 
when transfer of the vehicle body is terminated, the 
method comprising: so 



upwardly directed locating pin (12) to position 
the vehicle body and having operating 
freedoms in orthogonal three axes involving 
horizontal two directions of X-and Y-directions 
and a vertical direction of a Z-direction to re- 
spectively alter a three-dimensional position of 
the locating pin, and a plurality of lock units (20, 
27, 32) being attached to each of the plurality 
of locator jigs to restrict the operating freedoms 
thereof so as to lock the locating pin at the 
three-dimensional position; 
providing a jig change-over unit (64) mounted 
on the jig change-over stage, the jig change- 
over unit being associated with corresponding 
one of the plurality of locator jigs to allow the 
operating freedoms thereof to be utilized for 
changing over the three-dimensional position 
of the locating pin of the corresponding one of 
the plurality of locator jigs; 
positioning the transfer truck in the jig change- 
over stage; 

unlock-operating the plurality of lock units of 
each of the plurality of locator jigs when the 
transfer truck is positioned in the jig change- 
over stage; and 

changing over the three-dimensional position 
of the locating pin of each of the plurality of lo- 
cator jigs to an arbitral three-dimensional posi- 
tion by using the jig change-over unit, while un- 
lock-operating the plurality of lock units of each 
of the plurality of locator jigs, 

wherein the jig change-over unit is moved to- 
ward the locating pin of the corresponding one of 
the plurality of locator jigs to be brought into en- 
gagement therewith under a unlock condition, 
which is established by unlock-operating the plural- 
ity of lock units, which is correlated with the horizon- 
tal two directions, of the corresponding one of the 
plurality of locator jigs to perform a relative position- 
ing in the two horizontal directions between the jig 
change-over unit and the corresponding one of the 
plurality of locator jigs. 



providing a jig change-over stage (Sj) located 
before the initial starting position of the transfer 
path; 

providing a plurality of locator jigs (9A to 9E, ss 
1 0A to 1 0E) respectively mounted on the trans- 
fer truck in spaced relationship to each other, 
each of the plurality of locator jigs including an 
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(54) Vehicle body transfer machine and method thereof 



(57) A vehicle body transfer machine transfers a ve- 
hicle body (F.W3) along a transfer path (1 ,2,3,4) by us- 
ing a transfer truck (5) with which the vehicle body is 
supported, wherein the transfer truck is returned to an 
initial starting position (Ss) of the transfer path for a re- 
peated use when transfer of the vehicle body is termi- 
nated. The vehicle body transfer machine comprises a 
jig change-over stage (Sj) located before the initial start- 
ing position of the transfer path, a plurality of locator jigs 
(9A...9E.10A...10E) including an upwardly directed lo- 
cating pin, a plurality of lock units, an unlock-operating 



unit (100), and a jig change-over unit (64) including a 
socket portion engageable with the locating pin of the 
corresponding one of the plurality of locator jigs. The 
socket portion is moveable toward the locating pin to be 
brought into engagement therewith under a first unlock 
condition established when the unlock-operating unit 
(100) unlock-operates the plurality of lock units, which 
is correlated with the horizontal two directions, of the 
corresponding one of the plurality of locator jigs to per- 
form a relative positioning in the two horizontal direc- 
tions between the jig change-over unit (64) and the cor- 
responding one of the plurality of locator jigs. 
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